Regulation of RANKL-induced osteoclastic differentiation by vascular cells.
Vascular calcification is a regulated process of biomineralization resembling osteogenesis. Many bone-related factors, including resorptive osteoclast-like cells, although in low abundance, have been found in calcified atherosclerotic lesions. The regulatory mechanisms governing them in the vasculature, however, are not clear. Previously, we found that calcifying vascular cells (CVC), a subpopulation of bovine aortic smooth muscle cells (BASMC), undergo osteoblastic differentiation and form mineralized nodules. Since osteoblasts and marrow stromal preosteoblasts regulate osteoclastic differentiation in bone, we hypothesized that vascular cells also regulate differentiation of osteoclastic precursors in the artery wall. Peripheral blood monocytes, which are osteoclast precursors, were co-cultured with CVC or BASMC. Results showed that monocytes co-cultured with both of the vascular cells yielded fewer resorption pits than monocytes cultured alone. Furthermore, monocytes co-cultured with CVC had fewer resorption pits than those co-cultured with BASMC. Conditioned media from the vascular cells also inhibited resorptive activity of monocytes suggesting that the inhibitory effect was mediated in part by soluble factors. Compared with BASMC, CVC had lower mRNA expression for osteopontin, which promotes osteoclast attachment, but greater mRNA expression for the soluble inhibitory cytokine, IL-18. Increased osteoclastic differentiation was observed when neutralizing antibody to IL-18 receptor was added to the cultures of preosteoclasts with CVC conditioned media. Osteoprotegerin, another osteoclast inhibitory cytokine, was expressed at similar levels in both cultures. These results suggest that vascular cells inhibit osteoclastic differentiation, and that CVC have greater inhibitory effects than BASMC.